gave colorless rod shapes. UV-, IR-and 1H-NMR spectra (Fig. 1) were identical with those reported for the zinniol in the literatures3,4).
Zinniol production was investigated in 4 additional pathogenic isolates of A. porri, and in several isolates of 6 different species of Alternaria; A. dauci, A. longipes, A. panax, A. sesami, A . sesamicola and A. solani.
All the isolates of A .
porri and A. dauci tested produced zinniol in high quantities, but the toxin was not detected in other species of Alternaria.
Two isolates of A. solani tested in this experiment did not produce any zinniol, although Stoessl et al.5) reported its production by this fungus. Zinniol was tested on phytotoxicity to various plants including stone leek. The preparation was dissolved in small amount of acetone and added to water with shaking to give a cloudy solution of 4mM in 4% acetone. This solution was diluted with water to obtain lower concentrations of zinniol . Leaves of stone leek were cut longitudinally, and placed on a moist spongy layer in a closed plastic box and a drop of the toxin solution was applied on a slightly wounded leaves and incubated at 23C. After one day, the toxin solution at 2 and 4mM caused white sunken symptoms on leaves (Fig. 2) which is similar to the initial ones produced by the fungus.
Visible symptoms could be observed within one hr when the leaves were treated with 4mM of zinniol. It also inhibited seedling growth and seed germination at concentrations as low as 0.5mM (Table 1) . Detached leaves of carrot, tomato, tobacco, soybean, strawberry and pear were also tested with zinniol at 2 and 4mM, and necrosis was observed in the leaves of carrot, strawberry and pear, and chlorosis was developed in other plants.
For electrolyte leakage determination, leaf disks (1cm in diam.) were excised from the leaves of 3 month-old stone leek plants.
The disks were vacuum-infiltrated with water for 20min, at 2cm Hg and transferred in vials containing 5ml of toxin solution and then the vials contained 5 disks in toxin solution were incubated at 25C in a reciprocating shaker (150strokes/min). Electrical conductivity of the ambient solution was measured periodically with a conductivity meter (Beckman Model RC 16B2).
As shown in Table 2 , zinniol at 4mM and 2mM induced almost 100% electrolyte losses from leaf disks within 1hr and 10hr, respectively. The rapid loss of electrolytes from leaf tissues immersed in zinniol solution and the white sunken symptoms induced by zinniol, suggest that this toxin may play a role in initial symptom development by altering the permeability of the cell membrane, although the toxicity was not host-specific.
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